Background Employees are increasingly provided with preventive health checks. However, participation rates are low and several ethical issues arise, such as a potential perceived threat to autonomy and privacy.
Introduction
Employees are increasingly offered periodic health checks (also called Health Risk Assessments with Feedback (HRAFs)) through their employer or their collective labour agreement [1, 2] . Based on risk factors, such as lifestyle and family history, these health checks calculate employees' risk for diseases such as cardiovascular disease (CVD). Depending on the size of the risk, employees are usually referred to their family physician, for additional tests, lifestyle advice or recommendations about medication. In the Netherlands, employee access to an occupational physician is obligatory for all employers and competition among providers of occupational health care has been promoted [3] . Core roles for occupational physicians include management of sickness absence and return to work, but preventive health activities and worksite health promotion can also be important. Employers may choose to provide employees with voluntary preventive health checks, in which case health insurance companies and private sector companies are usually also involved. Despite the increasing popularity of periodic health screening [4, 5] and demonstrated positive effects on health outcomes [2] several obstacles have been cited. Compliance can be low in several subgroups of employees [4, 6, 7] , and there are concerns that health checks may cause stress, as awareness of disease risks may lead to insecure feelings [8, 9] . It seems that only the more extensive programmes succeed in influencing employees' lifestyle [10, 11] . Obstacles that might contribute to marginal effects include poor communication, poor support in making decisions and changing lifestyle and poor connection to the social or cultural setting in the workplace [11] .
Some obstacles seem to particularly relate to the occupational setting. Importantly, offering health checks in the occupational setting involves ethical issues, such as a potential threat to personal autonomy and privacy, resulting from the power relationship between employers and employees [10] . Employees may feel that the workplace is not suitable for health promotion, and perceive the health check as intrusive and as a violation of privacy expectations [12, 13] . Privacy concerns may also arise due to potential conflicting loyalties of occupational physicians [14] . Furthermore, employees may experience threats to autonomy because of peer pressure from their colleagues to participate [15] . It has also been suggested that health checks emphasize individual responsibility for health and may lead to a culture of individual blame for unhealthy lifestyles [13, 15] .
Although there is a substantial body of knowledge about health checks in the occupational setting, the user perspective remains underrepresented. Recently, Vosbergen et al. [16] conducted a user evaluation of a Dutch HRAF in the occupational setting and concluded that most users were satisfied with the test and received feedback. It remains unclear, however, how different groups of employees think about the health checks initially, before participation. If employees are unwilling to accept them, strategies to increase participation and effectiveness may be futile. Employees may have preferences about how health checks should be offered, e.g. through a single questionnaire or a questionnaire followed by a medical consultation with an occupational physician. Those of lower socioeconomic status are less likely to participate in screening programmes [6, 7, 17] , so it is important to understand the attitudes of different subgroups of employees. This study aimed to assess perceptions of health checks in the occupational setting, in employees with varying sociodemographic backgrounds, health literacy and general lifestyle.
Methods
In 2011, we invited construction workers eligible for a periodic health check and people from the general working population in the Netherlands, to participate in a questionnaire survey about the potential benefits and drawbacks of preventive health checks in the occupational setting and how they should be offered. Initially, other industry branches expressed interest in participation, but eventually declined because of priorities related to the financial crisis. We selected employees randomly from the databases of Arbouw and FlyCatcher Internet Research (see below). We chose the samples to be representative of employees, particularly those with low educational level and socioeconomic status. We selected the construction industry for this reason, and also because of the high prevalence of overweight and obesity [18] . We invited construction workers aged 16 and over through a letter sent by Arbouw (Dutch national institute coordinating occupational health care for all construction industry workers). Construction workers could choose to complete the questionnaire online or on paper. We used an online access panel (FlyCatcher Internet Research, 20 000 panel members in total, ISO 20252 and ISO 26362 certified) to invite employees aged 16-65 in paid employment from the general working population by e-mail. We oversampled people aged between 40 and 65 because of higher disease risks in older people and the Dutch guideline to invite people over 40 for a periodic health check [19] . This age group represented 60% of the panel members recruited. The study was exempt from medical research ethics committee review in accordance with the local regulatory guidelines and standards for human subjects protection in the Netherlands (Medical Research Involving Human Subjects Act (WMO), 2005).
The survey items of this study were part of a larger survey on the perception of cardiometabolic health risk [19, 20] . The first page of this survey presented the items of the current study so that people would not associate health checks with cardiometabolic health checks only. We used two different questionnaires so that participants would not feel overwhelmed by too many questions. We sent the first questionnaire to half the construction workers and half the general workers. It contained items on perceived benefits and drawbacks of health checks in the occupational setting, with a rating scale from 1 (completely disagree) to 5 (completely agree). These items explored ethical aspects of health checks in the occupational setting, namely workers' well-being (e.g. 'A health check in the occupational setting leads to better quality of life'), autonomy (e.g. 'A health check at work leads to your employer interfering in your personal life'), medicalization (e.g. 'A health check in the occupational setting leads to uncertain feelings about your health') and individual responsibility ('A health check in the occupational setting leads to an emphasis on your own responsibility'). We sent the second questionnaire to the other halves of the samples of construction workers and general workers. It explored perceptions of how health checks in the occupational setting should be offered, such as: 'The result of the health check should be communicated to me by a call from my physician.' Some of these questions also related to ethical aspects, such as privacy ('If I had an elevated risk, the physician could only communicate the information to my employer with my permission') and solidarity and discrimination ('A health check in the occupational setting should only be focused on people with an elevated disease risk'). Other items assessed employees' sociodemographic background (age, gender, educational level), health (general lifestyle, general health status, personal and family history of diabetes, CVD or kidney disease) and subjective health literacy [21] .
We employed explorative factor analysis (principal component analysis) to identify broader constructs related to perceived benefits and drawbacks, and how health checks should be provided. We assessed correlations between the identified constructs. We then performed descriptive analyses to assess the mean scores on both constructs and the individual survey items. Finally, we performed t-tests to assess differences between subgroups of employees in how they think about health checks.
Results
Invited participants were 1800 construction workers and 1133 people from the general working population. A total of 482 (27%) of construction workers responded and 738 (65%) employees from the general population responded. The overall survey response rate was 42% (1220/2933) with 41% (599/1467) completing the first questionnaire and 42% (621/1466) the second. Table 1 shows participants' demographic characteristics. We found no differences in demographic characteristics between participants completing the two questionnaires. A non-response analysis of employees from the general working population revealed that respondents were older (F = 31.95; P < 0.001) and more highly educated (χ 2 = 21.64; P < 0.001) than non-respondents. Factor analysis revealed three constructs related to perceived drawbacks and benefits that represented scales with sufficient internal consistency: (i) self-control over health (α = 0.84); (ii) disturbance and negative emotion (α = 0.87) and (iii) lack of autonomy (α = 0.85). Lack of autonomy was positively related to disturbance and negative emotion (r = 0.68; P < 0.001) and negatively related to self-control over health (r = −0.22; P < 0.001). Self-control over health was negatively related to disturbance and negative emotion (r = −0.09; P < 0.05). Table 2 presents the mean scores for the individual items from the first questionnaire, and the differences in ratings between employee subgroups.
Employees perceived more benefits than drawbacks of health checks in the occupational setting (Items 1-18). This was reflected by the highest rating on the construct 'self-control over health' (mean = 3.40; SD = 0.69) compared with 'lack of autonomy' (mean = 2.71; SD = 1.00) and 'disturbance and negative emotion' (mean = 2.41; SD = 0.79). From the individual items, participants gave the highest mean rating to 'more knowledge about your own health and illness' (mean = 3.81). Of the perceived drawbacks, participants perceived 'your employer interfering in your personal life' (mean = 3.27) as most important. Participants did not on average perceive that health checks would improve their relationship with their employer (Items 15 and 16). Although participants in general did not perceive negative emotions, such as fear, shame or guilt, as major drawbacks (Items 5-8), several subgroups mentioned them more often than other subgroups. Younger and female participants, those who had worse self-rated health, and those who reported a non-healthy lifestyle agreed more that these were drawbacks. Further subgroup differences appeared for perceptions that health checks could interfere with personal autonomy (Items 9, 10 and 12). Again, younger and female participants and those reporting bad health and an unhealthy lifestyle perceived this more as a drawback. Participants with higher levels of education and subjective health literacy reported more negative perceptions.
Factor analysis did not result in constructs related to the way health checks should be offered. Table 3 presents the mean scores on the items from the second questionnaire and the differences in ratings between employee subgroups.
Participants thought that health checks should be offered to all employees (mean = 4.04) and that the occupational physician should offer help to reduce an identified increased health risk (mean = 4.02). Participants saw no problem in communicating the result to their family physician (mean = 3.83), but they strongly opposed communication to their employer (mean = 1.88). Female and more highly educated participants had a greater preference for health checks to consist of only a questionnaire. Male, less educated, less literate and older participants were more positive about having a medical consultation with an occupational physician and about the results being communicated to their family physician.
Discussion
An important finding of our study was participants' ambivalence about participation in preventive health checks in the occupational setting. Participants perceived interference by the employer in one's personal life as the main drawback. They perceived gaining knowledge and control over health as particular benefits. Participants indicated that they would like their occupational physician to help in reducing an identified increased health risk. We found several differences between employee subgroups in how they thought about health checks, especially between those with relatively good and those with relatively poor self-reported health. Employees with poor self-rated health more often perceived health checks to lead to employers interfering in one's personal life and to uncertain feelings, shame and guilt. Men, the less educated, the less literate and older participants seemed to want more guidance from occupational physicians in dealing with an identified increased health risk than others.
An important strength of this study is its size, and the proportion of participants of low educational level (42%) and subjective health literacy (22%). This en abled us to capture the perceptions of those with lower socioeconomic status. However, our overall response rate was relatively low (42%), and especially in construction workers (27%). This is less than the percentage of construction workers participating in their periodic health check, which is about 50% (Arbouw, personal communication), but comparable to the initial response to a lifestyle intervention aimed at Dutch construction workers [22] , which was 31%. Construction workers' motivation for participating in the study, for example their attitude towards health screening, might have resulted in selection bias.
In this study, employees seemed cautious and hesitant to participate in preventive health checks because of concerns about autonomy and privacy, as previously described in the literature [13, 14] . These findings correspond to findings in the field of personalized genetic disease risk tests, where it has been found that consumers are curious to know their risks, but also concerned about process and privacy issues [23, 24] . Van der Meer et al. [25] found that non-participants in a cardiometabolic health check in primary care also had concerns about privacy issues. In this respect, our finding of negative perceptions in employees who rated their own health as poor seems particularly relevant. Compared with employees with good self-rated health, these employees more often perceived that health checks lead to employers interfering in one's personal life, to uncertain feelings about one's health and to feelings of shame and guilt about one's health. These figures correspond to findings of Robroek et al. [26] who found that employees with unhealthy lifestyles or those in poor health were more likely to resist employer interference in employee health. Niessen et al. [1] recently demonstrated that employees who rated their health as 'moderate' or 'bad/very bad' were also less likely to participate in a health check in the occupational setting. An important question is whether employees recognize the voluntary basis of most health checks. Although our survey concerned voluntary health checks, rather than non-voluntary health checks as part of health surveillance, this voluntary aspect was not explicitly mentioned in the survey and our respondents could have misinterpreted this. Based on our findings and previous studies [16, 27] it seems that people need help with interpretation and Table 2 . Perceived drawbacks and benefits of health checks in the occupational setting; mean scores (M) and standard deviations (SDs) on a scale from 1 (completely disagree) to 5 (completely agree) e = people with a family history reporting higher consent; e = people without a family history reporting higher consent. f Significant difference between employees having one of the cardiometabolic diseases and 'healthy' employees: f = people having a disease reporting higher consent; f = people without a disease reporting higher consent. g Significant differences between employees with good general health and employees with bad general health: g = people with good health reporting higher consent; g = people with bad health reporting higher consent. h Significant differences between employees with a healthy lifestyle and employees with a non-healthy lifestyle: h = people with healthy lifestyle reporting higher consent; h = people with non-healthy lifestyle reporting higher consent. 1 Only asked to employees from the general working population. *All t-tests performed with significance level of 0.05.
advice from physicians in dealing with an identified increased health risk. It is important to note that current guidance from physicians is either very general, or it requires some further investment from the employee, such as participation in a health promotion programme. Several subgroups of workers (men, the less educated and less literate and older participants) seemed to want guidance more than others, as they thought it less their own responsibility to do something about the increased risk. How should occupational physicians discuss health risks with these different employee subgroups? They are not usually trained in risk communication and motivational interviewing techniques. Addressing identified increased health risk almost inevitably involves addressing employees' self-responsibility for a healthy lifestyle. Some employees will appreciate such a discussion, e.g. based on motivational interviewing, but others will probably not, as they will experience this as interference with personal autonomy. How exactly occupational physicians should communicate with employees about health risks and still emphasize free choice is open to question. As a recent study showed, physicians do not seem to know how to utilize lifestyle-related risk information in their communication to consumers/patients [28] . Perhaps occupational physicians should be trained in skills such as shared decision making. Although shared decision making and risk communication are increasingly promulgated in the Dutch physician educational system, these concepts have not been embraced in occupational health care to the same extent as in mainstream health care [29] .
Future research should focus on how best to invite participation in health checks in the occupational setting, addressing employees' ambivalence and how occupational health practitioners can be trained in risk communication Significant difference between employees having a family history of diabetes and/or CVD and employees without a family history: e = people with a family history reporting higher consent; e = people without a family history reporting higher consent. f Significant difference between employees having one of the cardiometabolic diseases and 'healthy' employees: f = people having a disease reporting higher consent; f = people without a disease reporting higher consent. g Significant differences between employees with good general health and employees with bad general health: g = people with good health reporting higher consent; g = people with bad health reporting higher consent. h Significant differences between employees with a healthy lifestyle and employees with a non-healthy lifestyle: h = people with healthy lifestyle reporting higher consent; h = people with non-healthy lifestyle reporting higher consent. *All t-tests performed with significance level of 0.05. and offering additional support, and the effects of such training.
Key points
• This study found that employees were ambivalent and hesitant concerning preventive health checks in the occupational setting.
• Potential interference of the employer in one's personal life was perceived by employees as the main drawback.
• Employees also seemed to want help with interpretation and advice from their occupational physicians in dealing with the result of an elevated health risk. The present sample consisted of over 2000 males employed at the UK Atomic Energy Authority's establishment at Windscale and Calder, in Cumberland. This site not only houses the four Magnox reactors at Calder Hall, and the Advanced Gas Reactor (A.G.R.), but has also a large chemical processing plant; in addition, research in several fields is undertaken there. Most of the manual workers are natives of the area, whereas the non-manual staff tend to be from widely scattered parts of the country. Of the males employed, some two-thirds are manual workers. A large proportion of the manual staff consists of general and process workers, but there are large numbers of craftsmen and their mates, plus over 200 craft apprentices. Among the non-manual staff, there are scientists, engineers, technical officers, administrative and clerical officers, together with a wide range of other supporting staff.
Although the relationship between obesity and high mortality has been well documented, largely because of the initial interest and available material of the American insurance companies (Medical Impairment Study, 1931) (Dublin, 1953: Dublin and Marks, 1951), not a great deal has been written of the effect of obesity on sickness absence rates.
A review of 1963 sickness absence for this Windscale sample showed that there was no significant difference in the rates for the normal, the underweight and the grossly overweight groups. This would appear to be because happily serious illness constitutes such a small proportion of total sickness absence in industry. Certainly the overweight group had an excess of episodes for heart diseases, gastroenteritis, dyspepsia (but not gastritis), genitourinary illness, bone and joint disease, influenza and bronchitis. But the numbers were too small, in a single year, for this to be regarded as significant. The normal weight group, not unexpectedly perhaps, had a higher ratio of peptic ulcer cases. Those 10% or more underweight had a high incidence of gastroenteritis and peptic ulcer, but slightly fewer accidents than were expected.
Heights, weights, ages and degree of obesity for a sample of just over 2000 males in an industrial population have been recorded and analyzed. Comparisons have been made with some aspects of previous surveys by Kemsley, and by May and Wright. There is some confirmation that average heights and weights have increased since the commencement of Kemsley's survey in 1943. Comparisons have been made of certified sickness absence in the sample when these men have been classified by degree of obesity. Probably the high proportion found to be 20 per cent or more overweight poses an eventual health problem, the extent of which is not perhaps generally recognized, in view of the increased mortality to which these subjects are liable. Two per cent of the sample had glycosuria of unknown aetiology. 
